. Smith and Whitby (1968) reported that AcP activity in the prostate was separated to two fractions. On the other hand, carbohydrate binding ability of lectins has been of great interest to many investigators. To isolate enzymes, some lectins have been used as ligands for affinity chromatography (Kristiansen 1974) .
In this paper, an interaction between human seminal AcP and CG lectin was described.
MATERIALS AND METHODS
Preparation of lectins. Pulverized seeds, Canavalia gladiata DC, Cuisus scoparius Link., Phaseolus coccineus L., V igna Catiang End!. vans. Sinensis and Wistaria brachybotrys Sieb. et Zucc., were extracted with 10 volumes of saline at room temperature for 60 min. The suspensions were centrifuged at 2,000 rpm for 20 min and the supernatants were defatted with an equal volume of ethyl ether. The residual ethyl ether was evaporated in vacuo. Hemagglutinin activity of the lectin was measured by a routine tube technique.
Seminal plasma (SP). Semen samples were kindly provided from the Fertility Clinic, Department of Urology, Gifu University School of Medicine. The samples were centrifuged at 3,000 rpm for 20 min. The supernatants were separated and stored at -20°C until use .
Assay for AeP activity. Lyophilized lectins were dissolved in SP of which AcP activity was beforehand adjusted to an appropriate level and incubated at 4°C for 12 hr. After centrifugation at 10,000 rpm for 10 min, AcP activity of the supernatants was assayed by the method of Boman (1955) . Two ml of 0.2 M acetate buffer, pH 5.0, was added to 0.2 ml of 20 mM disodium p-nitrophenyl phosphate at 37°C. Subsequently, 0.8 ml of enzyme solution was added and the mixture was incubated at 37°C for 10 min. The reaction was stopped with 1 ml of 0.4 M NaOH. The absorbance of p-nitrophenol was measured at 410 nm.
Crossed immunoelectrophoresis. One percent agarose (LITEX, Glostrup, Denmark) dissolved in Veronal-Tris buffer containing 0.1 M glycine and 0.038 M Tris pH 8.9 was poured onto a glass plate (8 x 8 cm) to form gel layer of 1 mm in thickness. Seven yl of the antigen was applied in the well (3 mm in diameter) punched out. Electrophoresis in the first dimension was run with 10 mA for 60 min. The second run was performed on 1% agarose gel containing 15% rabbit anti-SP with 5 mA for 12 hr. After the electrophoresis, the gel plate was washed with saline and stained with SM reagent which was composed of 0.2 g a-naphthyl phosphoric acid and 0.4 g diazonium o-dianisidine dissolved in 100 ml of 1/ 5 M acetate buffer pH 5.0 (Suyama 1964) .
Purification of GO lectin. Purification of CG lectin was performed by the method of Agrawal and Goldstein (1965) . The purified lectin was collected, dialyzed against distilled water and lyophilized.
Sephadex G-200 chromatography of SP. SP diluted with four volumes of 0.15 M phosphate buffered saline, pH 7.2, was applied on a Sephadex G-200 column which was equilibrated with the same buffer. Protein and AcP activity of the effluents were examined. Two peaks containing AcP activity were collected and dialyzed against distilled water and lyophilized.
Isolation of AcP by affinity chromatography. The coupling of lectin to agarose gel was carried out by the cyanogen bromide activation method (Axen et al. 1967) . Pooled SP was diluted with 9 volumes of 0.85% NaCI and mixed with half volume of the CG lectin coupled agarose gel, followed by incubation at 4°C overnight. After washing with 0.85% NaCI adequately, AcP was eluted with 0 to 0.1 M a-methyl-v-mannoside linear gradient.
RESULTS
AcP activity of lectins and SP. All lectins examined had AcP activity and specific activity (p-nitrophenol µM/hr/mg protein) ranging from 94.9 to 1,693.1. But these activities were less than 158 to 11,045 of that of SP (99,230.3) ( Table 1) .
Effects of crude lectins on seminal AcP activity. Five kinds of crude lectins were added to SP of which AcP activity was adjusted to 250 X 103 p-nitrophenol PM/hr by dilution with 0.85 % Na Cl. After incubation at 4°C for 12 hr, the supernatant of mixtures was determined for total AcP activity, and crossed immunoelectrophoresis of the supernatants was performed using rabbit anti-SP. As shown in Fig, 1 , only CG lectin reduced the activity of AcP at the concentrations of 10 mg/ml or more. In the crossed immunoelectrophoresis, the height of an AcP peak was remarkably reduced (Fig. 2) . Purification normal 0 group and mannose. of CG lectin. CG lectin had hemagglutinin activity of 1:512 to red cells and its activity was inhibited with a-methyl-D-mannoside The fraction of lectin precipitated at 0-60% saturated (NH4)2S04 Fractionation of SP. Diluted SP was applied onto a Sephadex G-200 column and eluted with 0.15 M phosphate buffered saline, pH 7.2. As shown in Fig. 4 , three fractions were eluted. The AcP assay revealed that a little activity of AcP was contained in the first fraction and most of the activity in the second one.
Effect of CG lectin on AcP activity. With addition of pure CG lectin to two active fractions which were separated by Sephadex G-200 column chromatography, AcP activities of both fractions were reduced (Fig. 5) . The rate of reduction was relatively low at 1.5 mg/ml of lectin added and remarkably high at 2.0 mg/ml or more. There was, however, no significant difference between the rates of two fractions. Fig . 5 . Inhibition of the two fractions possessing AcP activity separated in Fig. 4 with CG lectin. CG lectin of different concentrations (0-2.5 mg/ml) was added to the Fraction 1 or 2 with the same AcP activity.
No difference of the rate of AcP reduction was observed.
•-•, Fraction 1; o-o, Fraction 2. Isolation of AcP by affinity chromatography. Agglutinin activity of the coupled agarose gel was checked by the group-specific double combination method (Akaishi 1965 ) by which clear agglutination was observed on the coupled gels. By eluting with 0 to 0.1 M a-methyl-D-mannoside linear gradient, AcP fraction was recovered with the eluent of lower concentration (Fig. 6) . Specific activity of AcP was elevated to 54-fold by this method.
DISCUSSION
It has been known that AcP is widely distributed in animal tissues, plant and microorganism (Leithoff and Kurizias 1957; Newmark and Wenger 1960) . In the present study, AcP was detected in all the pulse seeds examined, but its activity was considerably low as compared with that of SP. Of five lectins, only CG lectin inhibited AcP of SP. It was confirmed by crossed immunoelectrophoresis with anti-SP that the precipitation line due to AcP was abolished by treatment with the lectin. As to the heterogeneity of AcP of SP, Smith and Whitby (1968) reported that the AcP activity was separated to two fractions by Sephadex G-200 gel filtration. Each of AcP-active fractions separated with Sephadex G-200 chromatography was inhibited with CG lectin in the same way. As hemagglutinin activity of the lectin was inhibited with a-methyl-D-mannoside and mannose, receptors of the two fractions to the lectin had a similar chemical structure containing such as oligosugars.
Van Etten and Saini (1977) reported a simple procedure for purification of human prostatic AcP in which Concanavalin A-Sepharose was employed as the adsorbent for affinity chromatography.
In the present experiments, AcP in SP was effectively isolated with CG lectin-coupled agarose gel. These results indicate that AcP which is known to be glycoprotein (Ostrowski et al. 1976 ) has a high affinity to some lectins. By affinity chromatography, AcP purified 54 times was obtained. As pointed out by Finkenstadt et al. (1965) and Ozawa and Laskowski (1966) , the reaction of trypsin with its inhibitor, soybean inhibitor, resulted in cleavage of the inhibitor. However, enzyme activity of trypsin was not affected at the reaction. Therefore, AcP of SP prepared with this method was supposed to maintain its original activity.
It is concluded that CG lectin has a great affinity for AcP of SP and that AcP in high purity can be prepared by affinity chromatography with CG lectin-coupled gels. 
